Phosphatidylcholine and sphingomyelin containing an elaidoyl fatty acid can form cholesterol-rich lateral domains in bilayer membranes.
Elaidic acid is a trans-fatty acid found in many food products and implicated for having potentially health hazardous effects in humans. Elaidic acid is readily incorporated into membrane lipids in vivo and therefore affects processes regulating membrane physical properties. In this study the membrane properties of sphingomyelin and phosphatidylcholine containing elaidic acid (N-E-SM and PEPC) were determined in bilayer membranes with special emphasis on their interaction with cholesterol and participation in ordered domain formation. In agreement with previous studies the melting temperatures were found to be about 20 degrees C lower for the elaidoyl than for the corresponding saturated lipids. The trans-unsaturation increased the polarity at the membrane-water interface as reported by Laurdan fluorescence. Fluorescence quenching experiments using cholestatrienol as a probe showed that both N-E-SM and PEPC were incorporated in lateral membrane domains with sterol and saturated lipids. At low temperatures the elaidoyl lipids were even able to form sterol-rich domains without any saturated lipids present in the bilayer. We conclude from this study that the ability of N-E-SM and PEPC to form ordered domains together with cholesterol and saturated phospho- and sphingolipids in model membranes indicates that they might have an influence on raft formation in biological membranes.